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(54) ADAPTIVE ARRAY ANTENNA SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an adaptive array 
antenna system that can efficiently eliminate 
interference waves without the need for an arithmetic 
operation in proportion to the number of the 
interference waves even under an environment where 
the power of the interference waves is stronger than 
that of a desired wave and a plurality of the interference 
waves are arriving. 

SOLUTION: The adaptive array antenna system is 
provided with a power minimizing processing section with 
a binding condition that binds a weight coefficient for 
any of a plurality of antenna elements 1 1 and decides a 
1 st weight coefficient to minimize a weighted synthesis 
output signal, an automatic frequency control section 14, 
a clock recovery circuit 1 5 that recovers a clock signal, 
a reference signal generating section 18 that outputs the 
reference signal of a desired wave, a square error 
minimizing processing section that decides a 2nd weight 
coefficient to minimize an error between the reference 
signal and a weighted synthesis output signal as to the signal synchronized by the automatic 
frequency control section 14 and the clock recovery circuit 15, a reception level monitor 
section 16, and a weight coefficient changeover means that selectively provides the 1st and 2nd 
weight coefficients to a weighting synthesis circuit 13 on the basis of the detected level of the 
received signal. 
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0)M^f*itstTor«#*6fiic*r4«^f*it«aiHi» 

iWE*^f*i+*fiiiHii»/i<tti»r*je««4»ic»c5L^r« 
a a * nwt * i nn a a#j » su t . 

fflEeitnaftlNMfll&tf* Q v <? Seattle J: ot El 

wtf«&**ifc«#icHu «rEm^^(t^iaia»A<tti 

*r«fll*4:lKrE»ilH«**±»*<ai*-r«#«ll«»i: 

wi t a a a a> r > t- •* m =f <d * ti -f tt co a an # <z> u * & 

f!ESi«UK;uBa»i&<«aLfc**«#a)U^;nc» 

Wlc«lE«^f*(t«fltiajBlc^iL4*^«»«I»*Si: 
*Kl+fcCi:t»»iit41(67U-7>ft8i. 
tlf^JS 2 ] M*H 1 (DiSfcT \s—7 

««#<0LxK^$-ttL-f*itta3L. F9raa<D»y>SLja 

[ift*gt 3 ] Urals 1 (Dfflj^r u— t 7 >^^-saiz*j 
i*r. «rea^aik«B»¥iRtt« Rraai=*LTT»-r 

tfS2<D«#a>d>fc< <t ti-*fl)U'<;ujWJraaa>«« 
m-^0>UK;uj: y t,*£a**^l::i*. Iftttmi 0>m^& 

u mEftaftftw«**/iHk«i»A<*s its 1 a) 
«^«a tmE»^«it*j«a»iz#it « c £ zn&t 



<Z)»^«a*mE»^WitdfilEIa]Hl34-S.4C t 

[n*qt5] it* in i (DigjEr r >-r:j-js«iefe 
t*r. wjEs^^aws^ifti^, waaic»LrT»r 
«*#3b<*Hss#Lfc»*rc. Hfraa*<ati**-f a^p 
*> Ko)maiwi««-r4^ s >y-c**ifti«*i4* i 
<&«#&i;w 2 L/K;u£«aiu micom^o) 
u^u&tf » 2 <b«#(d uKiu^Braa<D*fi«#a> u 
^•fey ffirEnx*»ft*AS/jMb 

«UMta>ttf*£«lftU BraaoJMiiXWD^h 
0>*««#lc» LTlfflE 2 *&»«'hfli3fflA<fliJi£fT 

2 a»*{Rft«MreX»ff lt«JCDBlc«iL « - 1 

6 ] i a)ia^T u— r >^^-^ai3te 

i*r, NGi^fliikflfffStt, ¥tf>fi«>fcB*na>nn 
"cnyjKLStLft^^ a*p ^ hrc-Ftt-FtiRraa^ff 
a-rsa^ic «*i=*«LfcBfaaic»«?-<-«jina) 

MfMUK^t 1 JBW»lz5S«LfcHraaic»K-r* 
*2(DSfS«^UK;u££*;ftF*i«ttiU ffJEm i 0> 
L"<;U fc m 2 <D9(|flH» U^;u t (Dgfttf^fr 
y*#^»*ici* % 9TE2*m»*/hfliS 
ttl^ A A-T «#RR{t#a)«««mEK 2 0)SIflf 

■x^sa 0 

[000 1 ] 
[0 0 0 2] 

[##<D&ffi] iS^<7)8!»SIi^PH S (Personal Han 
dyphone System) <jrif<DfliaBWft»Kiaila)#&fzfl£o 

B6*Lfc«aa»fw*jL^r-c?**Hy*<a)J!inA# 

£o *o)tz*h* »«ia«-ei4*aa)anA*iz»Lr. ^ 
SlcitCT^ScD^v^^uSWy aT6££S (^;u^^ 

[0003] ir;u^ — ^fA*P h stt if lefts dti 

^WHt, £l3B##S!]£m<b (Time Division Mult 
ipleAccess : TDMA) ^tlffl$tltl^ 0 

TOMAsaizfeL^ti*, am&WMmtetmi* 
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[0004] ZOtztf). S^tt«l»^$IfflLfeT 

[0005] #H»|TDMAvXf A<DafBlCOL^T 

8aA¥att, Vol. 78 No. 2 pp. 138 

- 1 4 2. 1 9 9 5*2flj lCH«$J|VCLi«. g^Jffl 

«»»*MB&ftTi*4(D-e, aata&JbAfr&n— n 
aacDTawwiii**- « 1 1> 5 nu<fti, 
[oooe] mm&*&mfrz><D=?m»<Dmv£i& 

CttfKD&ffif*. fllxJiXjOM TMonzingo et al.. M l 
ntroduction to Adaptive Array" . Jone Willy & Sons 
New York. 1980J UBH^£;h,Tl*4. fl£*<D®/£;7' U 

— 7>^^-(D«fi£f5iJ^El8 \Z7jk-? 0 % Mi&7 1s—71st-)- 

ttlcEJlILT, 7U-7>ft^t5o fir, r 

yT»»<DK»*a*r«. 

[0007] #^9>^a>A*«#l=«*ftHtr 

S«^tai*«#i:(D2l|IKaA<«/jx|z/d:4 < fcaiciSta 

(Minimum Mean Square Error) Jj&t of l£*iT l*i> 0 
MMSE^^(7)«iJ^r*li, ffiaA*aH*#Att£att 

«*#a±t«\ Bffaa^icaf*-**/*^ t»k**j: 

tfiWfi&t LT/£<m>b*lTl^& 0 fflL. MMSE^ 
[0008] <tC5-Tr. TDMA^a^l\fcf-fv^ 

wa>«0>ttai* % i^^!«K2 ry. Ogawa. "An Adapt i 



ve Array System for High Speed Mobile Communicatio 
ns" . IEICE Trans. Commn. . Vol. E75-B. No. 5. pp.41 
3-421. 1992J KBfl^ftTl^o LfctfoT. MM S 

[0 0 0 9] -15 % tt*0MMS EfflWT'l*. #BB*t# 

tf-»Lttl*a»izi*. #l8<f^<t&*iA#<hcD2j|II£ 

a«</h$ < a:**3ica^«at«iiiP'*-4ct*<r*tt 

I*. +Ut>*>. MMSEm RfrM^I#lZ^LT^V 
[OOIO] L*U -ttfl>»ttaft9Mt-CI*. B$*. 

^tM«#c*: y ta«a>A#t^»aab<sia a r«a*ab<A 

^a<i*iTL*3fc«>Hfa«#a>*aft->>7ie;u*-< 5 
>y**uar*ct/»<Ha-e*y % mms Ettomm 

K-JlTtLTSat***!:!*, iIAft#a)aM0>? 
(Automatic Gain Control) «*SEH)S8£»(1-£i&S/><a& 

So 

[001 1] ca>«0>a«i*. 3 n. ohgan 

e. et al.. "A Implementation ofa CMA Adaptive arr 
ay for high speed GMSK transmission in mobile comm 
unications" , IEEE Trans. VT-42, No. 3. pp. 282-288. 
August 1993j fcBB7F£*i-Cl^&o 

[0012] AGcmvziBi&m&jiizi*^ moztf-fct 
*tt4fiffifiB»$*^/£iii*«# (a) tmt%<Dm<& 

(b) ktmttl*. AGCit«Eltt*xf>Ul***L«2 

oa>«# (a, b) cilery, fifttSfeftW 

Mii:cfl)*56AGC* 

ttt^aft^-c^tL-rtiMftofearcft^. *<otz&. m 

hi* l tti^a* <t -e^tt-ftt*^ o &a e 

[0013] l^l, aaictt7»aa>aattic»raa 
aMa*a>u*ju*»ar«c Lt 

©l/^t-»LS:<fty, tt*(DMMSE»Jf(^ 

zmi^tzmttris— 7>-ri-\*&mzmftLti:i*ki*'z> 
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[0014] *t z% T»*«*A<Braa«*<fcy t** 

T»tt*(Mtnri8fc*&a< % *jgU rj. J. Synk. A. 
V. Keerthi and A. Mathur. "Steady-state analysis o 
f the multistage constant modulus array" . IEEE Tr 
ans. Signal Processing. 44, pp. 948-962. (1996-4) j 

[0015] z<D^&zm^z>ta<e><Dmit7 is--t >t- 

Sp-r^T^zf'JXAi: LTCMA (Constant Modulous 
Algorithm) £m*Tl*£ 0 CM ATM*. MMSE^S 

[0016] LA*Lttft<&, CM A-Cli«»(7>fl]3fc;&A< 

L-cHrM«#*»*-r4. ca>cfc5<ccMAa>»tt*«r 
[0017] a*aF*tfc«#^T»a 

#(7)u^'j*^^iaL. :0fM#o)i/^'j*jaii 
«**&«L5i< s««#^e>T#«#£»* 

ic* sscMAOT^zfuXA^iif^s-a-^Zctr*. n 

±LfcBr««#j«5H=(ttt4*iri^*«|*tl»*r*, 

[O 0 1 8 ] 

«$*Itt4. ffilili, T DM A '>>lT-Aa)J|£|=te 

nwe^ h«if*Hfa«*(D«fatLTfijffl-e*&. l 
[0019] *fc, T»a*<tt»»i*-r««*ic±ra) 

H*r4T»ao>Wza:«Lfc»/£ltliyiKLSt 

y iB L fT 5 Bra«#0>i5±lz^3S y SL>8#fH 

[0020] *fc. XK4i:|g«<ott«i:Lr. SM 
«***?i*ifta>u7'j*££jftL. :a)u^^u^ 
«#^&«L3I< CfC. Bra&4>?t±£Sa'r«^i* 



a^«tl-tt«Lfc«k<D;Tlir*<^*lzte6<DT?. SI*** 
§<7>l*B*tT?fc£ 0 

[00 2 1 ] ^F;$;fi<Dm^lA<RfTM;JKc*: y 

, LA^T»aA<«»»i*r*a«Tic*5L^rti. 
Tm&omz&m Lfcawss 5 c t * < 
;fi £ s c t a< pjffc & hjs 7 u - t > t- £ 3g 

[0 0 2 2] 

*j*-r4«^f*it*rtiatt4: % «riE«^ttit^j«iH]»a) 
n D**»sni»fc, waaic** 

A<5t3t*tif-|i#|zggL, IKBa^(«tlt«ttnKAtttA 
IHSau^uEISSlJ^SUSLfcSfifi^u^^ic*^ 

[0 0 2 3] fl^tfMIHT DMAMy^f^«6 
[0 0 2 4] «*iaiT*li, =F}$ : &(n&ft£&'MzT & 

♦t^axi#ic»-r*a^«as-siz»3fcLfc«ffl-c % 

C <t y , T»a<DfiK»/i<«/JMC<f 4 J: 5 l:7b-7 
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[0025] 2j?ii£g*MN*&iiaiw*. mRennxikM 

fflm&W □ ^ ^ Seattle J: oTRI»|A<«3t*#ifc« 

**§B*<as»r*#»B**i:a)ia»**/jM^r«fc«>o 
m 1 4>a*flkik&i/tt 2 0>a*flHk£aKni=s*ttit 

[0 0 2 6] *a)tt»T?l*^»SK(3!>a»35<iS**4xrL^ 

6<D-e, 2fiijKa*'Hua0ti\ ^msKomv^aiifi 

t*<-c?#*. »2<&a*««$a*f*lt*fiEE]»lc^* 

[0027] ceo/eft, ^»sto«aa<»ra«cfc y 
a*«*-rftctA<Rni8-e»4. M*a2i*. s«#nii 

<0»JC7U-7>T:M*«i::i3l*T* ttEa*fllftti)* 
*RI*, *«>fi«)fcB»llll«)«W-cHyiBL8Mi«*-f A 
McHrM84<?re-r6«*|=. iff S*<7)«1 y £ L 
BXSSCft^'fAXP'v h<DS««#0>U'<;U£-t*i-f 

*i«aiu RFfa»o)«iyjSL«}W(oiyi(Da««#(Du^ 

[0 0 2 8] Hf«aiT»ai:ttBI»|Lr^ttt^-e. 
OKS^ait^^-f ax a ^ h<h§g«£Sftftl^< A 
AXP^ hOBau^Uj&tJ^b-r*. 

[0029] Lttfot, Rraxa>MyjSLflB)na>na> 



'MbMfttfft&Lfcff i (7)M*fc»£l|i|ES*ttlt£ 
[0030] 11*51 3 TJ*. Si <O«*aiX*2 0)«4|- 

T\ Si 2(7)11-^(7) U^^^BrM-ficfe y t 

Mt *fc»lz» 1 Oit&tf 1 2 0MO>'>6 < 1 1 

[O O 3 1 ] 1**1841*, 1**11 3 (Dig/ft 7 L^-T>t- 

fn*«*«/hft«a»*<»3e Lfc» i aa*aa$ toe 
a^(*«t*jaiEiBic**fca-e. mii;fi(7)3Ei*i4^^ a 

*M*fT3J:3ic*iwiu «rie2iMia«/haa«A<jft 

* Lfc» 2 <7)a*«»£ IHEa*ttltftjftBIBI=4 X. 4 
[OO 3 2] ffiEft**tttt«a«/Mbffl«ffl/)<»S L 

fc* i owfrm&z a*ttit*ABmc* * 4 c t izcfe 

fflattl±?»a<D|g*£ Sit 4 d ft < ft 2 COM*H» 
**3Er4wt*<-e*«. m*4l5l* % g*3fc*lO)2iJ£ 

^TH;«A<^tt4^-r axp * h<DSij*ic»^-r4^-r s 

>^T**l-f*liMl4»1 (7)fS-^S^Sg2<7)<I^U^ 
^*«HiU Ml (7>fS-^(DUK;usr/3g2CD<f-^-a)UK 

^^Bfa»o)Sfi«-^(D u^Ucfc y t $ iMt^icii , 
iWE«**f«M*«*»/jMb«ia»a)»ft**BftL, ma 

a«/hfflaff l tut 2 a**** tinex^tttt 

[003 3] ft 1 (Dm^(Dls'<)\,Rlfi / m2<Dm^0[s'< 

T»aa)iB**^*L^a)-e, ft i <Dm^&i&£;*SLT 
7 u— r >T-i-<Dfflipj/<* - > l ft < r 1 2 
M'MN«Rf*T»Xa>|$*6 Sit ft c t ft < ft 2 (DM 

fM*«*«'Mb»a»«>«iftt*»-r«cticj:y. 7 

t^— 7>ftO) fg|Sj/^^->«I ffll^^T-Tft^-e (7) RfrS 
[0 0 3 4] l»*lS6li. sf*H 1 0>mmTls-T^T 

-Tftft 1 OSfSfS^uK^u^ i fflWffllcSfgLfcHfSifi 
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\ztn&r hm 2 (&a««# ^ ^ti-etttttn u 

ffiKm 1 <Da«m#u^u££2(7)atf«^u^;u«k<7) 
^*/J^S§fJlcA^)-r £#RBfI#a>fi*g£tfJSegs 2 a>a 
[0 0 3 5] ^F^jft^fBS^glfT^^^M^O^-f A 

L&<&&o i»*iS6-ei*. » 1 caamfl-^uK^gr 

2<7>aitft^UK;ui : it-<TftfrS)a±^^LMi^lCli. 

tc^M;«lc«iS;-r^lB2CDSm(g^U^>H--&+5-ar-c# 

JH«#a>«* t £ -» £ -tf 3 d 4: a<r £ £ o 
[0 0 3 6] 

m i * »b n & m m t d m a m <t v a t- a i c ts ^ -r * c <t 

[0 0 3 7] 0 1 l*C<Dff2$<Z>i8JE7 r U-7>ftgl 

(H38sa>«fi£^7F-r^a vvmv&Zo m 4 i* c <r>r^o 

[0 0 3 8] CKDJ&Sg-Cli, il^l^T^ft*^ 

^s/Hb^saj. snnxttiHWff. *p-v*w±h 

1 1. S^f^ltftfiKIDBl 3. id • CafflffifflfSSfl i 

7. »«ft*M*«*»/jxib»a»2 3. iMxann 

»14. ^a^^W^lBBis, *8t!«43-%£8P 1 8 . 
2ftK£S'M[i9flS2 4. aft L^uKtBSfJ 1 e&zfftl 

[0 0 3 9] B 1 l^-f®J£7U— 7>T^gSl*. 7 

>T1-m*^ i. *7?712, S^ttif «/*ElB i 

3. sMJsxskty&pfli i 4, ^□•v^iisa^i 5, a 

au^uEaffl i 6. - (frffifflfflittiffi i 7&tf#ra 
S»ici* % n < 2 ja±a>« *(DS) «a>7>-r-*-*^M 



[0 0 4 0] N {®0!)T >ft$"f 1 1 1 1 (N)<D* 

1 1 (N)<D^ti^ttr*af8$nfc«#sG 
(D-sG(N)i*, *^7i 2 *ayM^«itdas» 

i 3lzA^i$ti€)o M^ttit^JSElB i 31*. 7^t+ 
LMSG4iLtB*«. B»l=. 

[oo4i] a^ftit^rtiuHn 3ic*5it*««aLfftt 

1 41*. K*ttltftJB[gBl 3tfB*t6«§SG4S 
A* LT»rB»<0Cfllfll«a>fllXtt & MM Lfctt#$± 

*t4o ^p->^s±igBi si*, i 

^^L, Mat<D$-f5>ifa)R|«|$il4t4. I^ffl 
[0 0 4 2] MU^KMl 61*. ^*1-Ptt(7)^7 

^f^rvfts^ i 1 ttfc«#s g 1 (i) - 

sgi (N)osgL//<j^Efflt4o &mm^&3Lm^ 
si*, *aat«Ho)KL^#BB«*sG7 *m*r*o 

■ 1 <3»B • i4fflfl«H»ffl i 7 1*. El 2 IZttsT* 5 lex 

*«/Hbffla»2 3. 2»Mi/hAi«2 4Xt;M« 
SP2 5 £ffll;5LTl^o 
[0043] X^f7f 2 1 a I*. *3?7>^CD2J 
1 2^&-tttHPtlA*$*l*«#SG 1 £ 2«g<7)tii*l 

5^2 i ai=cfcy««sG i ttm^mth&2 2jsnf2mm 

B«^ft««2 4a>L^r*l^-*lZA***l«. ««M 
*9P2 2I*. ft«UK;UE«ffl 1 6^t>ffi*$tL4«# 
SG 2fZ£^l>TfI#S G 1 (D-fflJ^CDft^fiJc^^ttiii 

Sffl2 3I-A^$tl^o 
[0 0 4 4] »5R*#(***»/JMkflia«S2 3 1*. 

TV^r^m^ 1 1 <7) 1 0[C^^-r^{»^- ( S G 1 CD 1 
lll:»*Lfc*Bt, ^fi£*n/zd3*fS^ (SG4) 0) 
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«**«'Mfc**fcrt<&«*«ft ($ia)i^») £ 

[0 0 4 5] mtz. ftXft^*AS/JMbAa«2 3IZ 
A*)£*i£<f-S|l4, if «ttffl2 2<7)ft!)£|:: c fcoT z F;* 
jat#!Z|BS3;h.4o i6j#iLtl» 

t?*,, XP-v h #-§■/>< X<7)$ -TAX P v H£fijfM;£/b<* 
fc«f (SG1) (CBrSia^atLiaB^Py KO^-f 

[0 0 4 6] ?Ut>*>^ aiXD«> h&lfffl^XD'V 

ffj^©*-f s >yTca>winiizf4T»aa)^<«wir^ 
>yTDo»BiwiziiT;*aa)^*<«tiri^4. »c a 

[0047] H2a>«#»ia»2 2iiT»ao> 

^*<igtl*^-r S C, TD0)'>4< <fc t-^C0<I 

*iie»^^*»UiLTft*ft#ft«*«/Mba31ffl2 3 
l^^-^o Lfcj&<oT. fflXfttttt«4}*'Hbft9*i!2 

So 

[ o o 4 8 ] KXft#(4-«AS/jMbAaff 2 3 l 

fcM^tSJStt, X-fyf2lbtiy, («§SG3 L 
T«^ftlt«fiRHBl 3lzEPAn$*i£o X^ftlt^JftD 
SSI 314, El3lC7r-r<i:5lcTU— 7 >t-T<DZ?^ 
»i=M • ttffifiIJflJ*»3 1 TMSG1 icttLTif 

S G 3©«-m<^<I»£»irL. Nfflfl>:7^ 
SS^S3 2T?*iatL*:>«£fl»SG4i LTfciS*) 

[ O 0 4 9 ] ttXftftttS Aflt/JMbffl90 2 3 A<*H3 L 

L tlf S G 4 ©1 * $ 
«'JMb-r**5lz«i»Lfc**t LT»&ti«4,a>-Cft 

n/^->i=a«. nmz\* % nx*fttt*Aflt/MbA 

[0 0 5 0] 2*KS*'h«aS»2 4I4* ifSG5<t 



4ifcS««*t. #f?aif*£Si5i 8A^&ai*ap*i*# 
M^sg7 ta>2i»ift«$«/Mz-r6a>iz J &«te»^ 

■ ttfflfilCT) (120)1^8) £ 

«£jb-TSo 2^^^»/jx«i^ffl2 4<D«}fticot> 
r 1 4 a * <d a «? r u - r > x oo ti i: m -e & 4 0 
[0051] ennxikiH«tti 4A<iKttsLfcX^flkft 
14. x-f ?*2 1 b$ay, «^sG3<t ura^fftit 

lil Lfcl^ftSSffll^T NS«fl)?7 >f ©if S G 1 
«# SG4<h LT»e>*l*<*:5U:* rU— r >^^CD^i 

[0052] ftBici** ftX*fm*a*'JMfc«lff2 

3*<jtaiLfcs^«a (an ©»<*<*») ^2$^st 
oi>rti^-^^. x-r ^2 1 b-ea«?*tfca^w 

ltdfiKBl»1 3lcEPAn£;ti6 0 7Y->f21a, 2 1b 

©S«?ttl!§f4, MffPtt2 5(Zcfcor*iJffl)SttSo fflWM 

2 5 14, Sib^HJaill 6j&<«tiiLf:«§SG1(D 
a«L/^<;HZLfrA<or, X^f7f21a, 21b, ft] 

Xftf*^«**/jx^b«aa»2 3&i/2Xmss/jx«is« 

2 4£*Wf £0 

[0 0 5 3] 0 1 !z^t'aSl£7U-7'>7 L ^ii£H(&£<* 
©MftlCO^r. E4~H6£#|SLTBl0.3-rSo i4 
<D»ftl4^lzWJffliai2 5 0)ftlJffll|Ccfcor3|iH-rSo C (D 
#JT*I4. El 5 \Z7fi-f& o IzimWlzmAjfzM 

m t mamm-cii y ig L^tis*^ £ ig^-r s 1 1 1 

\z s xa<y MttfX(0$-fAxn^ h*<BJB0il<ll= 

■ yStfift, S«EI4^U-ASf tfG<Dy U-Alz^ 

[0 0 5 4] S4(7)«*]C7)Ax^^ , S 1 0T*f4, Sfg L 
fcl^SG 1 K£>£iL"<;UL A. LB£ 

S<luK;u^tBSiJi e^fflL^r^ti^tt^tb-TSo ins 

©0!IT*I4, AffA<G0)7l/- A(Z#$tlSXP 

*V hf^ *><X<DXP^ hCDif SG 1 (G. X) ©Sff 

7U-A0)|5}CXP7h(DIf SG1 (G-1. X)© 
SiU^US L Bir-TSo 
[0 0 5 5] HS8(Z(4. ^ &^U-AC7)^1#I4SL^|Z^^ 

l)o «^S1 irtt, 2 0(DSfgUK;UL A. LB 

(la-lb) S^ttSa&fcBfilLKtitK-r 

So BBfSLKf4iE©fa<t-rSo ( (LA-LB) >L 
K) 0>a*|ci4 r^afcyj t^LTXf^Sl 
2lzit*^ *5T?ttlt*i« rr»XftLj WftLW 
f-;?S2 3lziit; 0 
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[0 0 5 6] fly*tf % El6ir^-r^ aizte^SG 1 CDS 
(la-lb) *<x^<^or r^aftyj a<«saj£ 

D > hCD — fflW<£>&£-f £ ^TC, T D-C-ett-ftLS 
ffU-^LC. LD^iUt^o 05, 06IC^-TJ;5 

h UD>> hS-^ : X - 1 ) <7>*-< 5 >7<D5*>. ». 

v>7tf;u<7)«^*<Jiti^^fHiicfij y r fe*>o 

Py h (xn^ : x + 1 ) 0)$^ 5>y<7)5*>, 
«*o<D*S/>7i«;u<D«*35<aift4jg!iiiiicwyarr* 

So 

[00 57] ErM;&a<31;ft<S>XP v h(0£ 5 ^Vt 1 ? 

m&tfmti%*<< titjmmx&v. laeiz^-r 

XP v MzRSfg-f 5 >^TC, T D X p F$?&<Df& 

(g-1) ^u— Aizfeit^aaxp^ hosiu^ji/ 

LBt(DS» (LC-LB) £SBffiLK<hl±S-rS 0 * 
Xf^S14, S 1 SXltZ* S>yTDTr«ia3 
LfcMl/^LDt, 1ffl«S«r(G-1) 
fcltl»;i|xn7 hO)5gU^HBi:(DS» (LD- 
LB) £SB<!L K<bJ*«-f£ 0 

[0058] igeiz^-rcDcD^aiziiaxp 

CV=?m&<Dfr£&&TrZ>ZttfX'Z$> 0 CCD* 
Xf 1 3, S 1 4£iioTXir^^S 1 

6IZaftt; 0 Xir^^S 1 6 VIZ. G 1 (OTCM 

€>o Z<D*$'&\Zl£ % X^ry^S 1 3, S 1 5^aoTX 
T'^S17 lzilt; 0 X^r^^S 1 7-Clct. fS-^-S G 1 

[00 5 9] &tz. ®6\Z7r.+ (\\\)0)J:?\Z}Zg*U 
^t^l> 0 ZOm-SlZi*. Xf'^S 1 3. S 1 4£il 

^txf-y^s i 8izitt; 0 TsT^ys i 8T-ict. m^- 

S G 1 <7> T C . T D<DmM\0)fil#£te!h1-i> o 
[0 0 6 0] fc*>\ Xf*>^S1 SlCfcl^T r ( L D — 
L B) > L K J Vtel\&<£\z\* % SSit^^P'VhlC 



Xf^v^S 2 3lziit; 0 
[006 1] ^f'^S19tli. 7f7?S16, S 

i7. s 1 8a)i^-r+i^-etta3*tifc«#sG i <»mft 
tt**«'MbfflJItt2 3<DfflS^BB»-r4o o*y, ft 

3tftf*tt«2)*/Mfci&Ji*0 2 Ste^fctD^tBgfgfg^ 
icoi^T, «*M*ltfij*tt3* (SG4) 0)lA^t/M: 

[0 0 6 2] Xf«^S2 0t'lt ftKftf*W«*«/h 

«#s G3t Lxm^nn^m^si i 3 

Cfuc^y, S^lt^iaisJSSl 3li^F;*«A<aE 
£"f a l-Jt^f*lt*fiRLfc«*S«^S G 4 t LT 
Mario CC-e»t,n^fI-^SG4!ct, ^#;£/dt#;!>< 

^sGtitmm&izftLTmmtmtLLTi^^o 

[0063] fCt', Xf7^S2 1 -ClifS-^-S G4C 
tEI)IILfci#SG5S^t* 0 &lz % mmmtLL 
Tlct. 3fM;fi<t#^e^SG5 < i:(D2*K||^fi^Mz^ 

z^oiztomzft^o 

[0 0 6 4] #BSfS-^S G 5C0S«®IZOlxr(*. RfrU* 

I*. ^ffiCO^U-A-C«mL/"-SfSU^;UL A {f%m : ,BL 

#ifS§0U^Fj (LA ■ LB/LA) , OJH 
[O O 6 5] — ft. Ts^r v^S 1 1 V r^F#;g£:Lj ± 

frULtzm&iztt* »*ft#f*«**/jMb«iaap2 3iz 

?S 2 3V^m£ft[±LL*TVZfS 2 GlzMtto ZZX' 
itm^SG 1 (DaiXP-v hfZT^;fi/)<#^ttTLx/ e i:L> 

;ula (^rH»(7)U^;u) ^ ^0)*^#mb^<o 

[0 0 6 6] X^r^v^S 2 4T*lct, #^ft#^^ffl 1 8 
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2 2 4 \z$k z&mm^ S G 7 

ISJXf-^S2 2XI£S 2 6T?*SLfcU'<n>FI=5t 
tlfrSfitfi^m^S G 5 <t#ram#S G 7 £<D2 JfcRg 

[o o 6 7 ] xf-^s 2 2xnss/hffi90 

[0 0 6 8] ca>^fflicfcit4*«wa)j»*s«B"r* 
tabic, *IC^-Ttt»ttv5 iU— >a>**16Lfc. 

itt-l OdBR, ffiM;£<h$t#S*j<h<7)lt£2 0d 
[0 0 6 9] *fc % fMl^i;^tjt20v>^U 
C. T Da>v>7tOMfcl4 1 SlcS^fcc 7Lx— T 

>^£*»/£-r&r >^m^- i i (7)^t-»i4 4 £ l 
tco Braaa^i»a(Dsii**Ri*. ^-tt^o 

*WEJ»ill(Z)»ait LT¥*9»/J^2*»* (MSE) * 
[0 0 7 0] :a)v5al/-v3>(DeS, **BJ)a)ffi 

for is— T> J f^s»r*fiMs Eli- 2 5 d Bfc&y % 

fl£3fc^(Dffll£r T^^T-liMS Eli- 4 d BlCfc: 

[00 7 1] **B^0)ia^TU— r>Ti-&m<D 

<7>flfl/ \" * - > £ frJSP L fc 5 * T; 2 HIBISS/h ASffi 2 

2^K^«/h«a^iP2 4^5R^f-m^^asfflu>rru 



— 7>T"*-a>ffi[6]/<$ — >^*jtai-r'Sc^ic t *: y . -re 

[0 0 7 2] 

[£B;i<a#,£] **BJ|c^tLl*. «3Kftf*f**a*/Mb 

^7u-T>T-^a>jsifi]/^->^fijffliLfc5^r*2* 
RM^ffiaaBofflasff^cir^-c^scD-c, rums 
*h b^KoaiNf *a*<sij*-r *a*Tic*ji^r 

[01] MK0>»JB<DBlI;7U--7 ^^SgKcDfllrttS- 
[02] mm-VL»Mm»<DMltlG*+7ay*BVto 

[04] 3U6a>^SB<OiBlSTU— T>T-t-ga<D»iff ^ 

[05] s#$-f 5 >^o>-ey*^-r^-<A^^- k-c 

[06] {I#£*f 5 >^<B — m^ffi-t^j A^-v— KT* 

[07] tt*^is^Tu-7>^-^co«iia:^j^7F-r^p 
[08] tt*(Dai6Tu-T>T-^<D«a«s^-r^n 

^^0T*fe^ o 
[fl^OtftBJ] 

1 1 t>t-*-*^ 

12 2> >V ^ 

1 3 S^ttlt^ritlUK 

1 4 Sttj9»ft«]»ffi 

1 5 

1 6 S^UK;UK««J 

17 . ttiifii*]^® 

1 8 #HR(|#ft£ff 
21a. 21b 

2 2 ff-^atUfflJ 

2 3 »Kft<*f*tt*«'jMb«iaaj 

2 4 2 JMR2ft/MU9*|l 

2 5 

31 lie . 

3 2 ^fijtSS 
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